The stimulation of pp42mapkinase by insulin does not correlate with its metabolic actions in cells overexpressing mutant insulin receptors.
Naturally occurring human insulin receptor mutants Ser1200 and Thr1134, and a site-directed mutant Arg1030 overexpressed in Chinese hamster ovary (CHO) cells, bind insulin with affinities identical to wildtype receptors but are apparently kinase deficient. Cells expressing the Ser1200 receptor exhibit insulin stimulation of glycogen synthesis similar to these bearing the wildtype receptor, but fail to mediate insulin-responsive DNA synthesis. In contrast, the Thr1134 and Arg1030 mutants exhibit no response to insulin. The activity of Mitogen Activated Protein (MAP) kinase in cells transfected with wildtype receptor is more responsive to insulin than that detected in untransfected parental cells, while cells bearing any of the mutant receptors are less responsive than the parental cells. These differences in the stimulation of MAP kinase activity are paralleled by differences in insulin-dependent phosphorylation of the enzyme. These results suggest that the p42 MAP kinase is not universally required for the metabolic effects of insulin.